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c, ~c, , 7;w7z^-c,-c, 2 7)vn*?*sg % i -y-y^-)V-c t ~c, , t;u 
•>7i-;i/-c, ~c, 2 7;m^r^3£^ c, ~c, , 7M;v7x=^-c, ~c, , 

c , ~ c , , 7)v*)Vz<> u c , ~ c , 2 r )vn * x-;i/- c , - c , , rfr* 
c x ~c xl 7)v*)V-7*.-)V-c x ~c ll 7 i—ry9-)V 
-c,—c,,r;wi/S/u;wai, 2-7-7^-c,~c lt 7^v>"J^ 7i-^ 
- c , ~ c , , 7; wi^7* u zmwtttu c , ~ c , , 7^3*^7xn;p 
10 -c,~c i: t;u^;p->u;1/S, c, - c, , 7^7x=^- c, ~c, , 7m-><J 

, 7x-;i/-c,~c M 7;i/W5;i. c, - c, , 7^3*->7x=;i'-c 1 ~c, , 

7^75/^ C, ~C, , 7W7I-JI/-C, ~C, , 7^W5;I, ~7 (C 

is rCjw^i^-crCi.mjw 757S, v 5 (c,~c 12 t;wu 
7x^;|/-c,~c I2 t;^;w 7571, 1-^7^-0,-0^7^7571 
, 2-7-7^)v-c x ~c X i7)i*)V7^;mzii*mm-£n, &t*^js$n, c,~ 

C M 7m7x-^-C,~C 11 7;W7S7^ v 5 (C,~C n 7J^7xrj|/ 

20 7U-;W7;^-;US£bTte> MBI^8~6 0graD, 7 
i-JP-C 2 ~C,,7^=^ C, - C, , 7;p3*'>7x=;i/ - C, - C, , 7^= 
Jl^> C l -C ll 7;^JV7x-^-C 1 ~C IJ 7M-m 1— ^75 t ;w- c t ~c, 
jT;U-ir-;kS, 2-^7^)V-C l ~C xl 7)V'r-)VmtzE-t)mm-Zn. C,~C 12 7 
)Vn*ris-7x.-)V- C 2 ~C, 2 7;i/^r-;P», C, ~C, 2 7W7x^-C, ~C, , 

25 TJlfZUmfiW&l'^o 

- c 2 ~c, 2 7;v^-;i/*^ c, ~c, , 7;U3*'>7x— ;u- c, ~c, 2 7)V*~)V&. 
c , ~ c , , 7;u=^;u 7 x— ;i/ - c , ~ c , , 7;u*-;i^ 1-^-7 c 2 ~ c , 2 7;u 
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i/yx.—)V- C 2 ~C, t TJl^—)l^ C, ~C, 2 7Jl'+;i'7x-il'- C 2 ~C, 2 TVMr 

±5£ (7) i?^$n^i^0jgb#{4o*#:Mi:bTtt, Kofeowsns. 




RRRR RRRR RR 
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UlfitbT 1 «C<Z> 2ffiCD^3^*t 1 mm<D 2 ffi(DfSi75 <S&£^fi<£- 

mvm bJ^ffi tUTi ffl^o 2 ffi®%*gt££ 2 «co 2 s e> 

&£*fi"8H*#$?£ b < , » D ag b¥ft £ bT 1 1I©7 u — ^ s u&m&fa 
i0Ib#fitLT2i!g©7U- U>3£^6^**S"&#» tt03gbJtM!fc£:bTl« 
10 iOD 7 'J - >S t 2 ii© 2 ffiCf f 17 5 5 ^S^i^ft, i"9lb#&^ 

?g b#& tuTi tt^o 2 mommm& t. 2 2 mo^mmr s. >&& e> & 

^MiO$fSb< < i 5 1 fii IT 2 ii®7 U - U >S*^ 6 & 191 
0 M bm& tbTl »i<Z> 2 fificDltmSii* i 1 2 5 £ fcfcifc 

15 ^05gb^&tbTia^O2^O«^S«fc2a^O2flfi©^#^T5>* 
#£fc5#M^#:/&<££K:$?£bV>o 

20 #3B9!©M##te» ^'JX^I/^Tl 0 3 ~ 1 0 8 Tf& 

d, j*&te®j*w>sj?S;b<«i x io 4 ~5xio 6 t$^ iwtu<aixi 

0 5 ~ 2 X 1 0 6 , £ S tff * b<«2X10 5 ~lX10 6 0 , b < 

3xio 5 ~lxio 6 Trab^o 

25 fh7fcHo77>, h;PX>, dF-i/1s>* ^zs^Uy. =rfi U >^ n-^;P 

0. lil%Mi^t§ct^T't5. 
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TRfc L fcffi £ Jfl v> * c: £ a*mjEi^ iniW©^^©^^*©;*:* «fc 6> flilft 3 

#359!©a£#tt, — «!5£ (3) , (4) (5) *^Mtl§lS^±Of 

(6) <Dik-£m*Kfo-£"&Z> z.t.\z.& 0 MiTf S ci 5. 
15 Yj — A r i -Y 2 (3) 
Y 3 -Ar 2 -Y 4 (4) 
Y 5 -Ar 3 -Y 6 (5) 
E x -Y 7 (6) 

3$+, Ar„ A r ,*WAr , tt^n-^naBufcfc 7 U-l/>*^ 2fiB©^^«^ 
20 ^:«2ffi0^«T5>S€:^To E, »4»«5R*^*5^V^ffl3BiK<b****35"r. 
Y x > Y 2 , Y 3 , Y 4 , Y„ &&Z*Y 6 itttl^tmmz, j|MK£&*U Y 7 tt 
**JB^Sfcttffi»*£*r. JluT, (6)©te^**>2m&±fflVvrfcJ;V:». 

jfc=;M-*S/*« £fc«-B (OR, L ) 2 (^^X', R t t fctt7^* 

25 ) Tfjs*ns*^W6n» An^>if, r )V^-)V^)V-^~)V^^ 
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[0 0 0 2] 

-B (OR,,) i^^n^SI^^T, R,,«U 7jc^M^^fcttT;WI^*T$> ; &. 
[0 0 0 3] 

-B (OR,,) ,tr^tl§Si:tT, JWJsWfctt, e*T©*^tfSn, 
^OH .OCH 5 /OC 4 H 9 /OC 8 H 17 

V OH X OCH 5 OC 4 H 9 OC 8 H 17 



n-CH 2 x O-CH 2 0-CH 2 -CH 2 

< B^ M B^ | 

X 0— CH, > X Q-CH 2 ' O— CH 2 -CH 2 



OH .OQjHj p-CH 2 £>-CH 2 

-< — B \ b x i ;ch 2 

oh t ^oc 2 n 5> %-i H2 . v o-ch 2 



-Jftjfc (3) , (4) , (5) :fe«fctf (6) eVill^Sff^^, Y 7 
<D#S\ — #§:5£ (6) 0Mb«&4&©ffc&#«tt» — iSSxC (3) , (4) , (5) , (6) 
0#»#:<JD-g-^*fbT, — m&MZteQ. 1~1 0^E;PXT?*?K 0. 2~5^;!/%# 
$?£b<, 0. 5~3 ; E;Wfctf«fc9ff£bV>. Y 7 tfzfcSWP©*^ — ^ <6) © 
^^*©tta**tt, (3) , (4) , (5) OMftO^lH^tT, 

fcttl0~1 0 0 0 : EMT?*D, 5 0~5 0 0W^l/<, 100^3 0 0^ 
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SuzukiSf&fc<fc01^t5^ l/fcfi— (Ch em. Rev. ), fg 

9 5#, 2 4 5 71 (1 9 9 5#) ) , G r i gn a r dSJftKck Oi^ti.^ 
5itBM, ^«fg#i|Sf^U-Xm2#, ii5#T<D^&i:£jS (2) , 43 2-31) 
, lh*m&mz&r)mer?Z>j5& (•7 0 n'fUyz/7 tfUT- U--fX>X (Prog 
5 .Pol ym. Sci. ) ,11 7i, 1 1 5 3- 1 2 0 51, 1 9 9 2^), FeCl 

mm4M, 2 8t, 3 3 9-3 4 01) teif^M^StlSo 

Suzuki SJ^^V^^-a-fdOViTUS^-r^. 
£<Z>*£\ #!l;tfc£, Y, £>&Z*Y 2 tf^n^ft®3L\Z-B (OR x x ) 2 (i^, R 

io x i «7K^^*fe«T;u^;us-ca5^) -ir^n^gT&o, y 3 *5<ttfY 4 a^n 

v-*T&rK Y 5 &£tKY 6 *^n^tl^AE{C-B (ORi l ) 2 (ddT, R x i « 

15 Y 7 *«-B (ORj t ) 2 CuT, R x x tt^M^Sfc^T^^ST^S) 1?^ 
)Vft—)U**i>'M-?:&Z>mMLfo&m^> Cine.©mft#:^Pd (0) M$R<?>#3=T^Jfc 
&&C<Dill^, SJ^C^-T^, 2{®<Z)M*^-r^2@^±©#.»#:^-5^> 4>& 

20 <<hfeiffi^-B (oRi i ) 2 (ziJi-c, r, x tt**ia^^fc»7;^;uai"r*«> 

Y 7 *«JW«3£0«'&, £/6fcJ\ ffl*, (3) ~ (5) <D#S#£1~1 0 O&ffiSft 
KJSS-g-fcgt (6) <»:fi#:£»lbT0. 5 — 50 R#P^*§aL&£$-tr 

25 £o Y 7 Jtofc*^©*^ It^ .(3) ~ (6) 1-1 0Oi«M 

Pd (0) f«£bT* ^lAtf/^^A [fh7^ ( h U 7i-M77 W » 
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5 ^5o~i6 o'csjswia^Wji^vie.n^. ^cos^ifi<*^#^b> am* 

ViS »•& CO V>TBfc"jrr 3 . 
0iJ*.te\ Yj x Y 2 ^ Y 3 > Y 4 > Y s 4s«fc^Y fl ^n^4fcAn^ 

+v'S^-5#i#:^^« W^N i (0) $£#<D#«T£jS3-ti:<5 

«k 0 §8iiT £ d t. &X # 5 . 

&J&«, -fb^r^ (3) ~ (5) <D5t<D&U< £>h'l*D£.tt&to (6) ©5 

15 (6) ©*Ttt* (6) fcfcwr, Y, 3&<7K*M^T?* 0 » E, #^iMlffr& 

l,5-^D^^^X>®{tii*lH -IfiS (3) . (4), (5) 
t>mzMlsX, —jKWfcttl 0~1 0 0 5 0~5 0 O^l^T&W^b 

20 <, 10 0~3 0 0tM^0!if*U<, 2 5 0~3 0 0 ; £JI/%#§6(:S : tt<> 
2 6 0~2 7 5 

Ni (0) ftji Wum-vtrfrmm £JSV^ -^i^ibTH -tfnffixy 

25 -enm—yir)Wft£VX\Z. t?* (1. 5 na-#*S>x» (0) 
, (X^b» fcf* (h'J7xXWX7^» Xyx;i/ (0) , r-h^X (h'J7 

X» Xy^;i/ (0) *«, tUffltt-C^flfiiV^m^ff^bVi. 
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' -fc*tfU>Mk 1, 10-7it>hoUX ^^lx>t*X^ityu N, N ' 

5 U;i/*X:7^ hU^jV*X7^fX h U 7 x y ^ry *X 7 ^ >^®^H*^ 7 ^ 
«f&i:WjS$n, flUB-l^ »^T^«W$b<, 2, 2' -If 

, tfX (1, 5-v-^a:*^>?x» - y*r)V (0) £^M&c4 I t£iE& J P<!:bT2 
ClCKCl^W^bTK^^tLTtt, 011*. fri, ^>-fe?>, h;UX>, *isU>, h 

o 

;k t e r t-7fjw^x-fw#tf5n, ^^^-a-^^^-r^^MTag. 

3, fh7tHD77X 1, 4-i^*1f>&£tfW;£b^o iMO'f-m, fh7 
RfoWtmZs MZ-ltf, <&M 2000-4454 4^$g^|SS;^7jfe^2PCTff O 
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ffi?<DSPfiETfffc>ftS. I6IIIIB; »#0. 5-1 0 OBSIfflgan?&*J&<, Mi^nx 

5 h©,»e>, i on9MKfi3fl*ff*uv». SMdet*, sisto~2 o o"cs*t**^ 
mm, mmm&<Dj£fr*>. 2 o~i 0 oTcatjgFsuv*. 

^e-ifoffi©— ^^l/^l^P^MbT, 0. 5 — 1 0-=6;PSft* J »*b<, 0. 8 

~i. 5 ; e;u^*J;0$F^b<, o. 9~i. l^jfiftsSKLffSUv*. 

b<, l~5 ; B;^ e t;D$7*U<, 2 ~ 3 . 5 SK:$f?£bV>. 

#1 0 3 ~1 0 s T-S^^^b^ / #^ffi^bfc^ J ?lfi^ibT$f*b<ffiffl-r^> 

©*^tbfc^O##75:^*[R]±$ii:^ ! fe©-xrS.n^^Pl^$n-r, *#Wfctt, # 
H2 0 0 1-24 7 8 6 1f, #M 2 001-507511 ^, #M 2 0 0 1 - 5 0 4 
25 5 3 3f, #B8 2 0 0 1-2 7 8 9 5 8^, #13 2001-26179 6-*» #H2 0 
01-226469 #a^3 1 6 1 0 5 8 75:<h*^fB!K©i«^ : ?'fb^W^tfe»tl§ 
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L/<tt5~6 0li%, iOJftb<tt2 0~5 0li%, ifeJHb<tt2 5~3 5 

w^^@^i!i^uT¥^i¥ 2 nmOT© mmm&m-tfrisift^ytm^ ! b^$.nz> 

o 

*^0^<7)^^LEDCD^tbT«, jyfctfHcW:, OT® a) ~d) Olgjfi^M^ 

20 a) mm/^ytm/mm 

c) WS/fBftJB/tmftaiJi/ISS 

d) mmxiEummm/^m/n^mmm/mm 
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[0 0 0 4] 

10 *^0JiC^ViT, ft^&AJI (ft^£A/g, lEFLSiAJS) ftKW-fcW^L E D <h b 
Ttt, HSCPgbTffaAl^i^&K^LED, HMfifcl»&bT«#fi£AJB* 
K ttfcHMH 8 - LED 

JWfcWfctt, £TF©e)~p) 5 
e) ii/SfftAl/^^I/ii 

15 f) mm/mytm/nmixm/mM 

g) ig/SmAS/5S36I/ifaAI/iS 

h) mm/nffi&xm/iEZLmmm/myeM/mm 

i) l^S/ / iE?Liil^®/B^®/«»A^/l^@ 

m) |^@/«^ftAil/%^^/'«^liimil/m^aAll/^@ 

25 P ) M/m^AS/iE?Liii^ji/^Ji/m^^i^e/ , a»A^/i^s 
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5 TZfr&lZte, 10- s S/cmK110 ! Km?)ff$t<« 10- s S/cm£(±l 

£/h£<-f l 0" 5 S/cmPi±l 0 2 S/cmTO«kl3»$b<> 10" 

10 5 S/cmWl 0 1 S/cmTOSe fC^UV*. 

ittttf H4^^©l^tS$ 1 0" 5 S/cmK±l 0 3 m~F£-f£fc26^ 

H-^-r^^^x^ffli^^, iE?LaAJi-e^n«*T-^->, n^mxmxhnut}^- 

U^A-f^X ^-hU^7A<^->» ^UC7A<^->, fh7^7>t-^A'ft 
»&AiI©jKJ¥<hbTte:, #J*.fcfl nm~l 0 0 nmT^iJ, 2nm~5 0nm^ 
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Mtfcm\z\z, mz-tz. OT<z)q)~ab) <Dm : mtmi<bftz>. 
a) mm/mmz nmKTcfw/^i/is • 
5 r) mM/^ftm/mm2nmsxT<Dmmm/mm 

s) mm/mm2 nm£n:<nmmm/mytm/mm2 nmMTvmmm/mw, 

t ) mm/mm 2 nmtxvvmmm/T&mmm/^m/mw* 

u) mm/iE?Lmmm/mytm/mm2 nm)XT<DmB.m/WM 

v) ^m/m^2 nm^yommxiEiimmm/^m/mm-2 nmOT©»i/ 

10 mm 

w) mm/mm 2 nmUTommm/mytm/m^mmm/mm 
x) mmxmytm xm^mmmxmm 2 nm&rf (om^mxmm 

y) M/miP2 nm^TO«jg/^il/« ; ?iWii^]i/'mj?2 nm£TF<D#&idi/ 
&£ 

15 z) IM/llJ¥2nm^TOf&iUi/^ 

aa) |^@/IEaiii^jl/ / ^P/«^^)i/MJ¥2 nm^TO^S/M 

ab) mmymm2nm^y(DmmmyiEjimmm/ , m^mym^mmmymm2nm^ 
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ftttWfcfct, 09*.»#RfWBH 5 7- 5 1 7 8 1^, 1159-194393 ^EtfRKEtt 

r^y^n-hfc x^-n-hfe x*u->wwi5k a-? 

10 tFo77 >ws$ns . 

2 nm~5 0 0 nmT&Ds $ 6 fc$f * U < « 5 nm~ 2 0 0 nmt^4, 

ttiitMi/s >$tt5^u ^>o^>ii^ tf7\/y>»3Hfc tu-;wt 

20 » £)W^3n*. 

jwwafctt, miEiimmumtvx, #mbh6 3-7025 7 m6 3 - 1 7 

5 8 6 0 *H>?R, #H¥ 2-135359 *§£$g, 112-135361 ^£tfR, Rl 2 - 
2 0 9 9 8 8*t&8U m 3 - 3 7 9 9 2^&«, 113-15218 4*§-£3&fcfE«c£tt 

t ^ £ (DmrfMTK £ n& . 
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•& * fc it ? jim&iz ck o t# s ns o 

tfUS^VSfctt^OBSfcttfcbTtt, ^r5M- Ufa- (Chem. Rev. ) 
£8 9#> 1 3 5 91 (1 9 8 9¥) . »ffGB 2 3 0 0 1 9 6^WK«ffl»fclB 

fHKKtft^. MtUT, i7nn^A> aMb^l^ ^Dni^i4©jtt* 

*:/U-3-M& ^^U->™^ 7U*vm 
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5 0 0 nmT*0, b< « 5 nm~2 0 0 nml?ab§. 

15 ^$tl-So 

^fcMfctt, #11026 3- 7 0 2 5 7*H!tfR, IH63-17586 0#&*L #Hfl¥ 

2- 135359 R2-135361 ^$6, IH2-209988 -^fitfft, M 

3- 3 7 9 9 2^«, R3- 1 5 2 1 8 4^&«fclffll&£nw* feO**»««Sil 

20 eine.©?^, t^^77- ;usi^, ^> v /^/ 7>h^ 

>*&J*e©«i*#jWi?£L<, 2- (4-If7i-U;W -5- (4-t-^;i/7 
x-;i/) -1, 3, 4-^lJ-^T^/-;k ^>^/>> T>h^^/>, ( 

25 8-^yu/-;u) 7^5 a, #u^y y 
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10 T-A'-n-h^ T^f^yn-hS, Xi7U->WJ^ 71/* 

15 bT> #U (N- h*x;U# JU;\V— ;W , j}?'J7-U >*fc«-€-©'»3W*> 

x>Sfett-5-©SI##, #U (p-7x-l/>If-l/» Sfc«-?-£>BiS£k #U (2 
, 5-^xxl/>b*xl/» Sfctt"£©St3M*:> #U*-#*-K #'J7^Ul/-h 
> #U ^^)VT^7 U 1/— K tfU^S^M^U I/— h> #'J^l/X tfUtfrffefcfx 

5 0 0 nmT^O, $ 6 £; b < « 5 nm~2 0 0 nmT&^o 
25 *mW<DTlhfr^luED%:Mf8.-rz>&mU. «^^b, ^^©Ji£7^T3B&{C 

^-fbb^v^coTsn^i<. i^f077, y^x?^ i«^7^;i/A, 
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sAfcCt*) «*^^6n, i to, -r >s**a • s«& • 

10 

, mZ-lttl 0 nm*5 1 0 MmT'feO, £?i;b<«2 0 nm~l Mrm?£D> £&fc$f 
SKtt5 0 nm~5 0 0 nmT&^o 

15 ^ # &5V>«&JBKfb%^feJR:7yfc<», WWIH* 

MAtf, U3^A> ^MJtfA, #y#A, ;HfS?*A, -fc~>*A, ^'JU^A, 
20 , A'^v^A, ffi«&» -fyMJ^A, -f>m -feU^A, tf-7'J#A, =L— U\ZV 

a, ^;nf^7A, -f-zx^H^A^ifo^s, *5cfc^ j e-ns©5^2oeA±©-&^ & 

25 — f>yi>A^, T^->^A-T;W^-^A^, -r>5>#A-»&^ U^A 

o 
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Kl 0 nmj^S 1 0 MmT?»0> ffSL<(i2 0nm~UmT^D, 3 5fc$F£b< 
B5 0 nm~5 0 0 nmT*5. 

l ^ ^ 7s ^ v t? ws. e &m v > 5 n <t s mmgkmm^ytmmm-em 
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□ (GPC) ^cfcD^fefco ^DD$MMibT, ^{±HC«^g 

mr*mmmfttfrm- cot, mald i -tofms tv^) iz&zKmfrffife. 

■pfc. -T^fc-fe, MAL D I ffiT h 'J ^^gttl^Of h 7 t H 07 7>M$ 5 
20 Re f 1 e xIlMALD I -TOFMSgi^CJfAU JEA >ft€- K fdTM'J^ 

^->7h^TMS$0ppmi:lt5. 5^6 6. 0 p pmClll: tf— ^iO^^^ 
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/Ag + ffl#**#Bi«a*ffl^> t«ibTfh7-n-W7> ; E-'7Affl4 

mk*vmm.<Do. lMuwcy-feh— hu;u»«ftfflv^ ^t^a^c^n-^^ 
x>»«t, raipuci^o h;n>iift§f nG p c c i o Mi, gp 

10 JEEPiJPM(DM p T?Bfcb;fc« C£TF> AM P /M„ fTS) SfcoT, *IW87GK:*rr* 
Jfc3fett**-rR*iU3fc. T&frt^ AMp /M p #*©ft**^tf«#it7G*iafc 

15 . 

mmm 1 

1 

2, 7-yynt-9, 9-W^7Ml/> (4 5 0mg, 0. 8 2mmo 1 
) , 2, 7-^nt-9, 9-v?-TV^>5 i ;i/7;i'^-k> (130mg, 0. 2 7m 
20 raol) , 1, 5->^a^^^X> (3 10mg, 2. 9mmol) ^2, 2 
' -tffcf'J (3 2 Omg, 2. lmmol) €Wlfcf h?t FD77>2 8m 

t*X (1, 5-z/t7U*##i?X.» X^^r;P (0) (Ni (COD) 2 
} (5 8 0mg, 2. lmmo 1) 6 OTCtrCJHftU &#b&#S 3WNHJEJ& 

25 £i*fc. EJfc£, E©£/t3l£&&® (I52 5t) ^TJWU 2 5%T>^:XT7K1 0 
mL/^^y-JH 2 0mL/-T 5 0mL«'&»*4'fcWTbT 1 

■toft, 1NM3 0mL£jta;LTl(gffllt#U *)BO|^*bT^r««fc 4 %7>=E 
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3 0mLII«tfc, ^-O^, T^S^^A (7iP$7-i2 0g) 5:IUT»S§ 

fc. ^/^-<7){±^i:b«i:D> m&fcl {C&^T, :£ (8) <h5£ (9) ©#0 31U^4 
<Ditfc£, 7 5:2 5Tfe§. 



1^* 1 OJi? U U>^t¥^^?itt. 1. 5 x 1 0 4 Tr£0^tfUX3^> 
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